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®REM 


IDENTIFICATION 


PRODUCT CODE • 
PRODUCT NAMES 
DATES 

MAINTAINER: 


IC-E742G-MC 

CXFP AGO DEC/X11 FPU (11/40 & 45) MODULE 
SEPTEMBER 1978 
DEC/X11 SUPPORT GROUP 


THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION® DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL® 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM^ EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL® 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL® 

COPYRIGHT (C) 1973^1978 DIGITAL EQUIPMENT CORPORATION 
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SFQ 0002 


!• 


2 . 


3 . 


4® 


ABSTRACTS 


FPA IS A BKMQD THAT EXERCISES THE FPll-C 
AND THE FIS OPTION IN THE 11/40 OR LSI-11® 

REQUIREMENTS: 


HARDWARES 
STORAGES S 


PDP11/45 WITH THE FPP INSTRUCTION SET/ 
FPA requires: 

DECIMAL WORDS: 360 
2® OCTAL WORDS: 0550 
3® OCTAL BYTES! 1320 


OR AN 11/40 WITH FIS® 


PISS DEFINITIONS 


ONE PASS OF THE FPA MODULE CONSISTS OF EXECUTING EACH 
INSTRUCTION 25 # 000 TIMES® 

EXECUTION TIME! 


FPA MODULE RUINING ALONE ON A PDP11 PROCESSOR TAKES 
APPROXIMATELY 30 SECONDS® 

5® CONFIGURATION REQUIREMENTS: 


SET SRI EQUAL TO A 1 IF AM 11/40 IS USED OR EQUAL TO 0 
IF AN 11/45 IS USED® 

6® DEY ICE/ OPTION SETUP: 


MAKE SURE FP11-C OR FIS IS INSTALLED 
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7« MODULE OPERATION 


A* 

B. 

C® 

D® 

E® 

F® 


SETUP CYCLE COUNTER® 

TEST SRI, IF EQUAL TO 1 GO TO D. 

ELSE TEST ALL FPP INSTRUCTIONS, GO TO E. 
TEST ALL FIS INSTRUCTIONS. 

IF NOT EOP, GO TO B ® 

ELSE DO EOF , GO TO A. 


8® OPERATING OPTIONS I 


SR1-0 11/45,11/70 FP11-C OPTION INSTRUCTIONS 

SR1=1 11/40 OR LSI , FI S OPTION INSTRUCTIONS 

9® NON-STANDARD PRINTOUTS 2 


SFQ 0003 


NONE 



g 
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OOOOOO' 

000000 ' 


FKMQD <FP AG >#££#£#25000,16 
MODULE 40020 £ FPIG ##£#-££25000, 
.TITLE FPAG DEC/Xll SYSTEM EX 
* ' 23-MAY 

Mm* 


DDXCOM VERSION 6 



000112 ' 

000114' 

000116' 

000120 ' 

000122 ' 




£&ci SER MODULE 
-78 


. ft®*®®*®* 

§EGIM : 

mqdnam: .ascii 

XFLAGS . BYTE 
ADDR: +0 

VECTOR: +0 
BRl: .BYTE 


Mi 


ft® ®**®®ft *®Sr*ft®®®®&®®®® 



/FPAG / 
OPEN 


PRTY+0 

PRTY+0 


JMODULE NAME. 

JUSED TO KEEP TRACK 
US? DEVICE ADDR. 

; 1ST DEVICE VECTOR. 
?1ST BR LEVEL. 

;2ND BR level. 

/DEVICE INDICATOR 1. 
/SWITCH REGISTER 1 


/SWITCH REGIST... _ 
/SWITCH REGISTER 3 
/SWITCH REGISTER 4 

ft®®®®®®®®®*®®*®®®®®®*®*®®®®**®®***®* 

/STATUS WORD 


® ® ® * * * * * ® * * * * 


OF WBUFF USAGE 


ft®**®*** 


SPOINT: MODSP 

pascnt: o 

ICONTJ 25000 
ICOUNT: o 
SOFCMT: 0 

hrdcnt: o 
sofpas: 0 

HRDPAS: 0 
SYSCNTS 0 

rannum: o 

CONFIG: 

0 

OPEN 
OPEN 
□PEN 
OPEN 
□PEN 
OPEN 
OPEN 
OPEN 


resi: 

RES2: 

svrO: 
svri: 

11811 

SVR4 : 

SVR5: 

SVR6: 

csra: 
sbadr: 
acsr: 

WASADR : 
ASTAT: OPEN 

ERRTVP: 
asb: OPEN 


OPEN 


AWAS: 

RSTRT: 

MDTO: 

wdfr: 
INTR : 
idnum: 


OPEN 

RESTRT 

OPEN 

OPEN 

OPEN 

16 

.REPT 


^MODULE START ADDR. 

/MODULE STACK POINTER. 

/PASS COUNTER. 

Jjf OF ITERATIONS PER PASS=25000 

JL0C TO COUNT ITERATIONS 

HOC TO SAVE TOTAL SOFT ERRORS 

/LQC TO SAVE TOTAL HARD ERRORS 

HOC TO SAVE SOFT ERRORS PER PASS 

HOC TO SAVE HARD ERRORS PER PASS 

;« OF SYS ERRORS ACCUMULATED 

HOLDS RANDOM ti WHEN RAND MACRO IS CALLED 

/RESERVED FOR 0.ONITOR USE 

^RESERVED FOR MONITOR USE 

/RESERVED FOR MONITOR USE 

HOC TO SAVE RO. 

HOC TO SAVE Rl. 

HOC TO SAVE R2. 

HOC TO SAVE R3. 

;LOC TO SAVE R4. 

HOC TO SAVE R5. 

HOC TO SAVE R6. 

/ADDR OF CURRENT CSR. 

; ADDR OF GOOD DATA/ OR 
/CONTENTS OF CSR. 

/ADDR OF BAD DATA, OR 
/STATUS REG CONTENTS . 

HYPE OF ERROR 
/EXPECTEO DATA. 

/ACTUAL DATA. 

^RESTART ADDRESS AFTER END OF PASS 
/WORDS TO MEMORY PER ITERATION 
; WORDS FROM MEMORY PER ITERATION 
/ ft OF INTERRUPTS PER ITERATION 
^MODULE IDENTIFICATION NUMBER=16 
/MODULE STACK STARTS HERE. 
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.WORD 0 

.LIST 

.ENDR 


®**®®*®*****ft 


SFQ 0004 


SEQ 0005 



I 
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000000 
000000 
000001 
000002 

88 B 8 BI 

000005 


III 


005767 

001402 

000167 

m 


ooo 

mil 

000310 


W 

022767 

001403 


177566 

000552 

047400 

077777 

mm 


000776 

077777 000766 


888111 : 
88 m- 

000336' 

000340' 

000344' 

000346' 

888111 : 


mm 

174022 

vm 

mm 

173767 

170000 

001403 

104405 

172567 

174142 

172012 

18188 

mm 

170200 

001403 

104405 

170001 
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PPS= 

AC0= 

ACl= 

AC 2 = 
&C3= 

lllir: 

RESTRT : 


000312' 104405 000000' 000000 


888188 - 

000230 

000742 

000724 


000000 ' 000000 
000200 


000000 000664 

000000 ' 000000 


1$: 


11 

%5 


TST 

flEQ 

JMP 

LDFPS 

SETD 

LDCID 

LDCID 

MOV 

DIWD 

MULD 

ADDD 

SUBD 

DEC 

BNE 

STCDI 

STFPS 

CMP 

BEQ 


SRI 

START1 

STAHT2 

#47400 


77777/ ACO 
" 1, ACO 

m 

i'aco 


-XI# ACO 
AC 1 — " 
AC 1 
AC1 
R2 
EXLOP 
‘ "*0, ANSI 


AC 

Vil 


777/A NSl 


;TEST FOR AN 11/40/ OR 11/45 

; 11/45 

>11/40 

>SET DOUBLE MODE 

;LOAD ACO WITH 77777 
;LOAD AC 1 WITH 2525 
>SET STEP COUNTER 
JDIVIDE 2525 INTO 77777 
;MULTIPLY 2525 BY ANSWER 
>ADD 2525 TO ANSWER 
jSUBTRACT 2525 FROM ANSto E 
} DO 10 (DFXIMAL) TIMES 

;SAVE ANSWER 
/SAVE FPS 

;IS RESULT CORRECT 


*88S ! 

LDD 

MOV 

STD 

LDD 

STD 

LDD 

STFPS 

CHPD 

CFCC 


****?*********************************************** 

*§£***I*£*A**w****®*£*************®****®**®**®®***** 


******** 

****** 


D1010/AC0 

in Ik i 

ANS5/AC3 

FPS 

ANS1/AC3 


vss*****ii*® ************ ** ** *** 

HRDERS /BEGIN/ NULL 
****** ****************** 

LDD D0101/AC1 

STD AC1/-IR2) 

(R2 )/ ACO 

-CR2)/AC0 
AC1/AC0 
ACO# ANSI 

|0 S «»3> 




****************************** 
**************** 


ADDD 

SUBD 

SUBD 

STCDI 

CMP 

STFPS 


HRDERS, BEGIN, NULL 
.****************■ 

§ETF 


********** 
*******£****** 


************************* 


* **** ** ** 


******** 


FP AG DEC/Xl 1 SYSTEM EXERCISER MODULE 
XFPAG0.P11 12-0CT-78 11:59 


MACY11 30A ( 1052) 12-OCT-78 16:36 PAGE 8 


95 88§2 : 


mm 

174104 



888311 


000624 

000001 000614 

000000' OOOOOO 
000021 


040400 

040200 


000560 

000220 000552 


000000' OOOOOO 

041040 

000532 

000005 000524 


OOOOOO ' OOOOOO 
000436 


OOOOOO 

OOOOOO 


mm 


000001 OOOOOO 


OOOOOO 177777 
OOOOOO OOOOOO 

125252 125252 
052525 052525 
052525 052525 
OOOOOO OOOOOO 
OOOOOO OOOOOO 


LDCIF 

LDCIF 

STF 

ADDF 

LDF 

SUBF 

STEXP 

STFPS 

CMP 

BEQ 


. ******* 


AC1/AC3 
*C3/ ACO 



*************** 
i 


1 $: 


2 $: 


Dloio: 

DOigi: 

DlOOl: 

dsmall: 

weird: 

adoioi: 

adiooi: 

AD1000: 

DBIG: 

dmzerq: 

AANSl : 

oalta: 

daltb: 

DALTC-? 

D40: 

D37: 


DIVF 

HDDF 

STFPS 

STCFI 

CMP 

m 


************************* 
***** 


************ 


**************** 
********c* 


fiRDERS, BEGIN/NULL 

.**** 5 *********** 

LDCIF #21/ ACO 

MULF ACO, ACO 

Si® 

AC 1 /ANSI 
|2 2 6 , ANSI 

. ******** 

fiRDERS, BEGIN, NULL 
****************** 

MODF #10. /ACO 

STCFI AC1, ANSI 

CMP #5, ANSI 


$8S58i«81SIS*S!ltt 

JMP CYCLE 

°h;8 

- 1 , 1 , 0,-1 

D0101 

DlOOl 

7777?, 0, -1,0 
100000 / 0 / 0,0 
ANSI 

40252/125252/125252/125252 

40325/52525/52525/52525 

40325/52525/52525/52526 

40000/0/0,0 

37400,0/0/0 


********** 


***** 

***** 


***************** 


******* 

******* 


*****v 

*****i 


****** 

****** 


******* 
***** *i 


******* 

******* 


****** 

******** 


**** 

***** 
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OOOOOO 000000 
000000 OOOOOO 

OOOOOO OOOOOO 

OOOOOO OOOOOO 
177777 177777 

054321 

121000 OOOOOO 
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D46 ; 
D20: 

do ioo : 
oiooo: 

D0100X: 

DOlll: 

D5T01: 
AD5T01 1 
F5T01S 


001060" 



40600/0/0/0 

20000 / 0 / 0/0 

0 

“l/O/O/O 

100 , 0/0 

0,-l,-l,-l 

0/54321 

43661/121000/0/0 

0 
0 


flterr: stfps 


FADD=75000 
FS(JB=75010 
FMUL=75020 
FDIV=75030 
FIS MODULE TEST 


001274' 

107070 

sum 

032107 

123456 

045670 

125252 

135252 

016161 

040616 


000010 000162 


STARY2 % MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
NOP 
CLR 
FSUB + 
FDIV + 
FMUL+ 
FADD+ 
BCS 
BVS 
BEQ 
BPL 
MOV 


FISSTK/R4 
107070, -IR4 
134343, -(R4 
06543^;-(R4 
032107/-CR4 
123456, -(R4 
045670/-I R4 
125252/-1 R4 
135252, -(R4 
016161, -IR4 
#040616, -(R4 


000152 

000150 


10 $: 


000150 
000150 
000010 000140 


MOV 
MOV 
MOV 
CMPB 
BEQ 1$ 



?ll/40 FIS FLOATING ADD 
,11/40 FIS FLOATING SUBTRACT 
111/40 FIS FLOATING MULTIPLY 
;ll/40 FIS FLOATING DIVIDE 


;SET STACK POINTER 
/LOAD DATA ONTO STACK 


/CLEAR A LOCATION FOR PSW 


;IF C SET/LEAVE ANS3=0 
; IF V SET, LEAVE ANS3 = 0 
; IF Z SET/LEAVF ANS3=0 
; IF N = O/LEAVE ANS3=0 
; IF ABOVE NOT TRUE/THEN PS = 10 
/AND N=1/Z=V=C=0,S0 MAKE ANS3=10 

ASAVE FIRST HALF OF ANSWER 
;SAVE SECOND HALF OF ANSWER 
;SAVE FINAL STACK POINTER 
; CHECK FINAL PSW 
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001144" 

104405 

OOOOOO' OOOOOO 


001152" 

001160" 

022767 

001403 

001274" 000124 

1$ 

001162" 

104405 

OOOOOO" OOOOOO 


001170" 

001176' 

022767 

001403 

137201 000100 

2$ 

001200' 

104405 

OOOOOO' OOOOOO 


88ii»: 

882881 

115230 000064 

3$ 

001216' 

104405 

OOOOOO" OOOOOO 


001224' 



4$ 


• **********»****•******* + **************************************** 
fiRDER$,B EG IN/NULL JCONDITTON CODES INCORRECT 

6HP flFISSTK, ANS4 ;CHECK STACKPOINTER POSITION 



HRDER£<BEGIN,NUU. 

******************* 


****************************************************** 
***************************************** 
/CHECK FIRST HALF OF ANSWER 

BEQ 3$ 

•********+***** ************************************************* 
^**l*i&*** !*&*** ********&*** ******************************** **** 

&MP #115230, ANS2 1CHECK SECOND HALF OF ANSWER 

?ii*****li* 


CMP j|13720 1, ANSI 


******************************** 




fei*M**IM**********i* ****************************** ******** 


CHFXK FOR END OF PASS 


001224" 

001224" 104413 

OOOOOO" 

CYCLE: 

001230" 000167 

176770 


001274" OO&OOO 
001276" OOOOOO 
001300" OOOOOO 
001302' OOOOOO 
001304" OOOOOO 
001306" OOOOOO 
001310' OOOOOO 
001312' OOOOOO 
001314' OOOOOO 
001316" OOOOOO 


.=.+40 

FISSTK 

ansi: 
ANS2 : 
ANS3 : 
ANS4 : 
ANS5 : 
ANS6 : 
ANS7 : 
ANS8 : 

cnt: o 

000001 


« END 


ENDIT$, BEGIN 
JMP RESTRT 


/SIGNAL END OF ITERATION. 
;MONITOR SHALL TEST END OF PASS 
^CONTINUE TESTING 


;F IPST ANSWER (SEE CODE) 


SFQ 0008 


SEQ 0009 




ifMI «** 


s 
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160# 

'60$ 

60$ 

60$ 

60$ 

60$ 

60# 

29$ 

48 168# 

ill 

*48# 

1151 
2 if 

4 m 

13$ 169 

15# 

I m 

18# 

34I 

ill 

37$ 

iS| 

28$ 

60$ 

09$ 

43# 

50$ 

49$ 

:H| 

362# 
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CROSS REFERENCE TABLE — USER SYMBOLS 





HiaSo 


000 

001 


O 


ERRORS detected: 0 
DEFAULT GLOBALS GENERATED: 0 

X FPAG 0/ XFP AGO/SOL/CRF : S¥M=DDXCQMf XFPAGO 
RUN-TIME: 1 1 .2 SECONDS 
RUN-TIME RATIO: 19/3=6.3 
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CORE USED: 7K (13 PAGES) 
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